Male reproductive toxicity and recovery associated with acute ethoxyethanol exposure in rats.
Effects of 2-ethoxyethanol (EE) on semen parameters in male rats were investigated employing an animal model that allowed assessment of toxicity and recovery in the same animal. Prior to exposure, 70-d-old Long-Evans hooded males were placed with ovariectomized, hormonally primed females on several occasions and their copulatory behaviors were monitored and scored. At 100 d of age, these males were mated with females that were sacrificed 15 min postejaculation. The semen sample was recovered from the female reproductive tract and scored for sperm motility, sperm count, and abnormal sperm morphology. Following this preexposure baseline assessment, the males were intubated with 0, 936, 1872, or 2808 mg EE/kg for 5 consecutive days. The males were mated weekly for the next 14 wk. Copulatory behaviors were monitored and ejaculated semen samples analyzed on wk 1, 4, 7, 10, and 14. The males were sacrificed at wk 16 and the testes and epididymides were processed for histological evaluation. Data analyses indicated that EE produced a rapid decline in sperm counts in the two highest groups, with most of the males becoming azoospermic by wk 7. The males in the low dose group also exhibited a significant decrease in sperm counts at this week. Additionally, there was a significant increase in abnormal sperm morphology at wk 7 in the low-dose males. Partial or complete recovery was apparent in the sperm parameters by wk 14, as evidenced by an increase in sperm counts and a decrease in abnormal morphology and further supported by epididymal and testicular histological assessment at wk 16. At sacrifice, there were no significant differences between groups on body weights, organ weights, or epididymal sperm counts, except for a significant depression of epididymal weight in the middle dose group. While high doses of EE produced a decline in sperm counts starting after the first week of exposure, the early spermatid-late spermatocyte stages, represented by mature spermatozoa in the wk 7 ejaculates, appeared to be particularly sensitive to this compound. Moreover, most of the males exhibited recovery following this acute dosing regimen.